Introduction
============

For reasons of demographic aging, the number as well as the proportion of elderly individuals is expected to increase substantially in the next years and decades.[@b1-ppa-12-071] As age is positively related to needing long-term care, it is expected that the number of individuals in need of long-term care will increase markedly by 2050.[@b2-ppa-12-071] Usually, individuals have high preferences for living at home, for example, to keep social relations. Furthermore, individuals like to maintain their familiar environment.

Individuals often prefer care settings where they have a high degree of autonomy.[@b3-ppa-12-071] Thus, autonomy is an important factor in long-term care. For example, perceived autonomy is associated with satisfaction of individuals with the services.[@b4-ppa-12-071],[@b5-ppa-12-071] In addition, it has been found that autonomy was positively associated with increased mental health status among older people in long-term care settings.[@b6-ppa-12-071]

Thus far, there is little evidence concerning the factors associated with preferences for autonomy in long-term care. For example, it has been argued that everyday decision-making, such as food-related decision-making, is important for the autonomy among individuals residing in nursing home facilities.[@b7-ppa-12-071] However, there is a lack of studies that investigate various factors associated with preferences for autonomy in long-term care in a broader sense. Consequently, the aim of this study was to examine correlates of preferences for autonomy in long-term care in older individuals. Data were derived from a population-based survey among individuals aged 65 years and over in Germany, assuming that these individuals are at increased risk of needing long-term care.[@b8-ppa-12-071],[@b9-ppa-12-071] This is the main reason why we concentrated on individuals in this age bracket. In addition, it has been reported that individuals in this age bracket are more experienced with regard to various factors of long-term care.[@b10-ppa-12-071]

Knowing factors related to preferences for autonomy in long-term care is of great importance, for example, for nursing services, policy-makers, caregivers, and care recipients themselves. Particularly, this knowledge might help reduce the discrepancy between long-term care preferences of care recipients and practice.[@b11-ppa-12-071] Reducing this gap might enhance satisfaction of individuals in need of care.

Methods
=======

Sample
------

Older individuals (≥65 years; N=1,006) were interviewed via telephone (computer-assisted telephone interview) for about 25 minutes. USUMA (Unabhängige Serviceeinrichtung für Umfragen, Methoden und Analysen; Berlin; independent service for surveys, methods, and analyses in market and social research), a company specialized in market and social research, conducted the fieldwork in 2015. To obtain a representative sampling, individuals were randomly selected from registered private telephone numbers. For that purpose, the Guidelines for Telephone Surveys (from the ADM Arbeitskreis Deutscher Markt- und Sozialforschungsinstitute e.V.) were used. Furthermore, additional computer-generated numbers allowed for extra-directory households as well. Moreover, repeated calls were made at different times on different days of the week until an answer was obtained. The number was dropped if the telephone was not answered at the tenth attempt. From the gross sample (N=2,346), N=1,006 interviews were realized (42.9%). The main reasons for refusal were lack of time/lack of interest (12.1%) and refusal to take part in telephone surveys (26.5%). Further details were provided elsewhere.[@b12-ppa-12-071] Prior to assessment, individuals gave their oral informed consent. Based on this cohort, another study was conducted examining the factors associated with preferences of old-age individuals for long-term care settings in Germany.[@b13-ppa-12-071]

The study was reviewed and approved by the Ethics Committee of the General Medical Council Hamburg, Germany (approval number PV4781). The ethical guidelines of the International Code of Marketing and Social Research Practise by the International Chamber of Commerce and the European Society for Opinion and Marketing Research were followed.

The questionnaire was developed to measure long-term care preferences. For this purpose, a systematic review of the literature (currently under review) as well as expert interviews[@b3-ppa-12-071] was conducted. The questions were not copied without modification, but rather developed and reformulated using the existing items because Likert scales were not used. Furthermore, they were adapted to the group of old-age individuals.

Pretests including (1) evaluation conversations and (2) a pilot study were conducted to improve the questionnaire. Experts, guided interviews, and telephone interviews with participants not included in our study were also part of the evaluation conversations. Afterward, N=31 individuals (meeting the inclusion criteria) took part in a pretest under field conditions (pilot study). Moreover, a glossary (explaining the items and clarifying the goals) was provided to trained staff from USUMA. Further details were provided elsewhere.[@b14-ppa-12-071]

Outcome measures
----------------

Preferences for autonomy in long-term care were measured as follows: Concerning your personal independence: all in all it is very important to me that (ranging from 1= "totally agree" to 4= "totally disagree"): ... important care-related decisions are made in consultation with close kin and friends (short: shared decision-making)... I have freedom of choice for dishes and foods (short: choice for foods)... I have freedom in choosing bedtime and sleep duration (short: bedtime and sleep duration)... I have decent and sanitary housing (short: decent and sanitary housing)... I have a customized living space (short: customized living space)

The five outcomes measured were all recorded as dichotomous variables (0= "totally disagree" and "rather disagree"; 1= "totally agree" and "rather agree") to reflect low preferences versus high preferences. It should be noted that the terms "preferences" and "importance" have been used synonymously in the present study.

Independent variables
---------------------

Age in years, gender (female, male), living situation (living with partner or spouse; others \[living alone, living with other family members, living with other individuals\]), education (without a vocational degree; apprenticeship, full-time vocational school; professional school or trade and technical school for vocational education; university, school of engineering), and having children (yes, no) were included as independent variables in our regression models. In addition, the region (West Germany, East Germany) and the place of birth (born in Germany, born abroad) were used. Furthermore, the provision or absence of informal care for family or friends (yes, no) was measured. Moreover, the status of health insurance (statutory health insurance, private health insurance) was used.

In agreement with the German long-term care insurance, the present need of care was assessed by recording the level of care:[@b15-ppa-12-071] To claim benefits from the long-term care insurance, individuals must need a minimum of 1.5 hours of assistance with basic activities of daily living per day. Depending on the extent of care required, recipients were categorized into three levels after an assessment by a nurse/physician of the medical service of the German statutory health insurance system. This variable was dichotomized (0= no level of care; 1= levels 1--3). Subjective health was quantified using self-rated health (from 1= "very bad" to 5= "very good"). Furthermore, the involvement in the issue of need for care (How much have you thought about the issue of "need for care") was measured (from 1= "very little" to 5= "very much").

Statistical analysis
--------------------

First, the two groups (low preferences, high preferences) were compared bivariately using independent *t*-tests and chi-square procedures as appropriate. Second, multiple logistic regressions were used to investigate the factors associated with the five dependent variables (shared decision-making, choice for foods, bedtime and sleep duration, decent and sanitary housing, customized living space). The level of significance was set at *P*\<0.05. All statistical analyses were performed using Stata 14 (Stata Corp., College Station, TX, USA).

Results
=======

Bivariate analysis
------------------

Sample characteristics and bivariate associations are depicted in [Table 1](#t1-ppa-12-071){ref-type="table"}. Of the individuals, 96.2% reported high preferences for shared decision-making, 82.2% reported high preferences for freedom of choice for foods, 95.8% reported high preferences for freedom in choosing bedtime and sleep duration, 97.9% reported high preferences for decent and sanitary housing, and 93.0% reported high preferences for customized living space.

Regression analysis
-------------------

Multiple logistic regressions ([Table 2](#t2-ppa-12-071){ref-type="table"}) revealed that preferences for freedom of choice for foods were positively associated with living with partner or spouse (OR: 1.5 \[1.0--2.2\]), being born in Germany (OR: 1.9 \[1.1--3.3\]), and lower self-rated health (OR: 1.3 \[1.1--1.6\]). Preferences for freedom in choosing bedtime and sleep duration were positively associated with lower age (OR: 1.1 \[1.0--1.1\]) and having children (OR: 2.2 \[1.0--4.9\]). Preferences for customized living space were positively associated with being female (OR: 2.5 \[1.4--4.5\]) and being born in Germany (OR: 3.7 \[1.9--7.1\]). Neither preferences for decent and sanitary housing nor preferences for shared decision-making were associated with any of the independent variables.

We also used a stepwise approach (backward elimination, with *P*\<0.05) to seek a more parsimonious model (one that is simple but fits almost as well). [Table S1](#SD1-ppa-12-071){ref-type="supplementary-material"} provides further details.

Discussion
==========

Relation to previous research
-----------------------------

In this study, we examined the correlates of preferences for autonomy in long-term care among older individuals in Germany through a survey of the German population aged 65 years and over. We found that preferences for freedom of choice for foods were positively associated with living with partner or spouse, being born in Germany, and lower self-rated health. The relation between the outcome measure and the place of birth might be explained by differences in values and expectations between individuals born in Germany and individuals born abroad. Freedom of choice for foods might be seen as a postmaterialist value (eg, freedom of speech or autonomy in certain aspects of life), which would be in accordance with the finding that postmaterialist values in Germany are quite high compared internationally.[@b16-ppa-12-071] Furthermore, the association between the living situation as well as lower self-rated health and the outcome variable might be explained by the fact that older individuals living alone and individuals in bad health might have a stronger focus on needs that are more basic. This would be in accordance with Maslow's hierarchy of needs.[@b17-ppa-12-071]

In addition, preferences for freedom in choosing bedtime and sleep duration were positively associated with lower age and having children. The association between lower age and high preferences in this area might be explained by differences in values. More specifically, younger individuals might have greater postmaterialist values than their older counterparts.[@b18-ppa-12-071] The association between childless individuals and this outcome measure might also be explained by the fact that being childless is positively associated with being materialistic, which might reflect reduced preferences for freedom in choosing bedtime and sleep duration. For example, it was found that materialistic male are more likely to be childless than nonmaterialistic male.[@b19-ppa-12-071]

Preferences for customized living space were positively associated with being female and being born in Germany. The association between being born in Germany and high preferences might be explained by the desire for customized living space among German individuals in international comparison. For example, it has been shown that individualism is high among German students.[@b20-ppa-12-071] This might reflect high preferences for customized living space. Furthermore, it is assumed that female and male have different preferences for customized living space.

We found that neither preferences for decent and sanitary housing nor preferences for shared decision-making were associated with any of the explanatory variables. A possible explanation for these nonsignificant associations might be that almost every individual has high preferences in these areas (shared decision-making: 96.2%; decent and sanitary housing: 97.9%). Therefore, these preferences might be generally considered as basic needs. In total, the current study adds new insights into the factors related to various preferences for autonomy (shared decision-making, choice for foods, bedtime and sleep duration, decent and sanitary housing, customized living space) in long-term care.

Strengths and limitations
-------------------------

A strength of the present study was that data were gathered from a population-based sample in elderly individuals (≥65 years). However, a sample selection bias cannot be ruled out. As one of a few studies, the present study adds insights into the correlates of preferences for autonomy in long-term care in a broader sense. The current study is cross-sectional in its design. Further longitudinal studies are thus needed to clarify causal relationships among the factors investigated. As sample selection bias cannot be ruled out, it might be difficult to generalize our findings, for example, for individuals with low education. In addition, it is likely that other factors that are unobserved, such as personality-related factors, are associated with preferences in long-term care.[@b21-ppa-12-071] Furthermore, future studies are needed to validate the instruments used.

Conclusion
==========

Various independent variables were associated with preferences for autonomy in long-term care. This suggests that preferences for care-related autonomy are complex. Knowing these preferences might help to refine long-term care health services. This in turn might help to increase the satisfaction of care recipients with these services.

Supplementary material
======================

###### 

Predictors of preferences for autonomy in long-term care

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Independent variables                                   Shared decision-making                                                  Choice for foods                                                     Bedtime and sleep duration                                                  Decent and sanitary housing                                          Customized living space
  ------------------------------------------------------- ----------------------------------------------------------------------- -------------------------------------------------------------------- --------------------------------------------------------------------------- -------------------------------------------------------------------- -------------------------------------------------------------------
  Age                                                                                                                                                                                                  0.95 (0.90--0.99)[\*](#tfn9-ppa-12-071){ref-type="table-fn"}                                                                                     

  Sex (Ref: male)                                                                                                                                                                                                                                                                  3.12 (1.24--7.85)[\*](#tfn9-ppa-12-071){ref-type="table-fn"}         2.39 (1.45--3.94)[\*\*\*](#tfn11-ppa-12-071){ref-type="table-fn"}

  Living situation (Ref: living with partner or spouse)                                                                           0.70 (0.50--0.98)[\*](#tfn9-ppa-12-071){ref-type="table-fn"}                                                                                                                                                          

  German born (Ref: no)                                                                                                           1.87 (1.10--3.17)[\*](#tfn9-ppa-12-071){ref-type="table-fn"}                                                                                                                                                          3.67 (1.99--6.76)[\*\*\*](#tfn11-ppa-12-071){ref-type="table-fn"}

  Children (Ref: no children)                                                                                                                                                                          2.18[\*](#tfn9-ppa-12-071){ref-type="table-fn"} (1.02--4.64)                                                                                     

  Status of health insurance\                             0.44 (0.21--0.90)[\*](#tfn9-ppa-12-071){ref-type="table-fn"}                                                                                                                                                                                                                                  
  (Ref: statutory health insurance)                                                                                                                                                                                                                                                                                                                     

  Self-rated health (from 1= very bad to 5= very good)                                                                            0.78 (0.65--0.94)[\*\*](#tfn10-ppa-12-071){ref-type="table-fn"}                                                                                                                                                       

  Constant                                                71.60 (26.38--194.34)[\*\*\*](#tfn11-ppa-12-071){ref-type="table-fn"}   8.14 (3.43--19.33)[\*\*\*](#tfn11-ppa-12-071){ref-type="table-fn"}   800.02 (20.38--31,406.36)[\*\*\*](#tfn11-ppa-12-071){ref-type="table-fn"}   8.69 (2.41--31.32)[\*\*\*](#tfn11-ppa-12-071){ref-type="table-fn"}   1.14 (0.47--2.77)

  Observations                                            978                                                                     978                                                                  976                                                                         983                                                                  978

  Pseudo *R*^2^                                           0.01                                                                    0.02                                                                 0.03                                                                        0.03                                                                 0.05
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Notes:** Results of multiple logistic regressions (for each outcome measure: 0= low preferences; 1= high preferences) (using backward elimination, with *P*\<0.05). Odds ratios are reported with 95% confidence intervals in parentheses.

*P*\<0.05,

*P*\<0.01, and

*P*\<0.001.

**Abbreviation:** Ref, reference.
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###### 

Bivariate associations between preferences for autonomy in long-term care and independent variables

  Independent variables                                                                        Shared decision-making   Choice for foods   Bedtime and sleep duration   Decent and sanitary housing   Customized living space                                                                                                                        
  -------------------------------------------------------------------------------------------- ------------------------ ------------------ ---------------------------- ----------------------------- ------------------------- ----------- ------------ ------------- ----------- ------------ ------------- ----------- ------------ ------------- -----------
  Age: mean (SD)                                                                               76.1 (7.4)               75.6 (6.6)         *P*=0.68                     75.8 (6.5)                    75.6 (6.6)                *P*=0.71    77.6 (6.6)   75.6 (6.6)    *P*\<0.10   75.6 (7.7)   75.6 (6.6)    *P*=0.96    76.7 (6.9)   75.5 (6.6)    *P*=0.16
  Sex: n (%)                                                                                                                               *P*=0.64                                                                             *P*=0.81                               *P*=0.50                               *P*\<0.05                              *P*\<0.01
   Male                                                                                        15 (3.5%)                416 (96.5%)                                     76 (17.5%)                    358 (82.5%)                           16 (3.7%)    415 (96.3%)               14 (3.2%)    420 (96.8%)               43 (10.0%)   387 (90.0%)   
   Female                                                                                      23 (4.1%)                544 (95.9%)                                     102 (18.1%)                   462 (81.9%)                           26 (4.6%)    539 (95.4%)               7 (1.2%)     562 (98.8%)               27 (4.8%)    540 (95.2%)   
  Living situation: n (%)                                                                                                                  *P*=0.53                                                                             *P*\<0.05                              *P*=0.70                               *P*=0.71                               *P*\<0.10
   Living with partner or spouse                                                               13 (3.3%)                377 (96.7%)                                     56 (14.4%)                    333 (85.6%)                           15 (3.9%)    370 (96.1%)               9 (2.3%)     381 (97.7%)               34 (8.7%)    355 (91.3%)   
   Others                                                                                      25 (4.1%)                583 (95.9%)                                     122 (20.0%)                   487 (80.0%)                           27 (4.4%)    584 (95.6%)               12 (2.0%)    601 (98.0%)               36 (5.9%)    572 (94.1%)   
  Region: n (%)                                                                                                                            *P*=0.32                                                                             *P*=0.38                               *P*=0.63                               *P*\<0.10                              *P*=0.36
   East Germany                                                                                7 (2.8%)                 246 (97.2%)                                     41 (16.0%)                    215 (84.0%)                           12 (4.7%)    241 (95.3%)               2 (0.8%)     254 (99.2%)               21 (8.3%)    232 (91.7%)   
   West Germany                                                                                31 (4.2%)                714 (95.8%)                                     137 (18.5%)                   605 (81.5%)                           30 (4.0%)    713 (96.0%)               19 (2.5%)    728 (97.5%)               49 (6.6%)    695 (93.4%)   
  Education: n (%)                                                                                                                         *P*=0.25                                                                             *P*=0.35                               *P*=1.0                                *P*=0.22                               *P*=0.70
   Without a vocational degree                                                                 2 (2.7%)                 72 (97.3%)                                      13 (17.8%)                    60 (82.2%)                            3 (4.1%)     70 (95.9%)                2 (2.7%)     72 (97.3%)                5 (6.8%)     69 (93.2%)    
   Apprenticeship, full-time vocational school                                                 11 (2.9%)                368 (97.1%)                                     67 (17.7%)                    311 (82.3%)                           16 (4.2%)    361 (95.8%)               7 (1.8%)     373 (98.2%)               31 (8.2%)    347 (91.8%)   
   Professional school or trade and technical school for vocational education                  8 (3.3%)                 233 (96.7%)                                     52 (21.4%)                    191 (78.6%)                           10 (4.1%)    233 (95.9%)               2 (0.8%)     242 (99.2%)               14 (5.8%)    228 (94.2%)   
   University, university of applied sciences, school of engineering                           17 (5.7%)                281 (94.3%)                                     46 (15.4%)                    252 (84.6%)                           12 (4.0%)    285 (96.0%)               10 (3.3%)    289 (96.7%)               20 (6.7%)    278 (93.3%)   
  Place of birth: n (%)                                                                                                                    *P*=0.95                                                                             *P*\<0.1                               *P*=0.95                               *P*=0.74                               *P*\<0.05
   Born abroad                                                                                 3 (4.0%)                 73 (96.0%)                                      19 (25.3%)                    56 (74.7%)                            3 (4.0%)     72 (96.0%)                2 (2.6%)     74 (97.4%)                10 (13.2%)   66 (86.8%)    
   Born in Germany                                                                             35 (3.8%)                884 (96.2%)                                     159 (17.3%)                   761 (82.7%)                           38 (4.1%)    880 (95.9%)               19 (2.1%)    905 (97.9%)               60 (6.5%)    859 (93.5%)   
  Has children: n (%)                                                                                                                      *P*\<0.01                                                                            *P*=0.87                               *P*\<0.10                              *P*=0.74                               *P*=0.90
   No                                                                                          13 (8.0%)                149 (92.0%)                                     30 (18.3%)                    134 (81.7%)                           11 (6.7%)    152 (93.3%)               4 (2.4%)     160 (97.6%)               11 (6.8%)    151 (93.2%)   
   Yes                                                                                         25 (3.0%)                810 (97.0%)                                     148 (17.8%)                   685 (82.2%)                           30 (3.6%)    802 (96.4%)               17 (2.0%)    821 (98.0%)               59 (7.1%)    775 (92.9%)   
  Status of health insurance: n (%)                                                                                                        *P*\<0.01                                                                            *P*=0.74                               *P*=0.40                               *P*=0.21                               *P*=0.48
   Statutory health insurance                                                                  27 (3.2%)                825 (96.8%)                                     151 (17.7%)                   700 (82.3%)                           37 (4.3%)    814 (95.7%)               16 (1.9%)    840 (98.1%)               58 (6.8%)    794 (93.2%)   
   Private health insurance                                                                    11 (7.8%)                131 (92.2%)                                     27 (18.9%)                    116 (81.1%)                           4 (2.8%)     137 (97.2%)               5 (3.5%)     138 (96.5%)               12 (8.5%)    130 (91.5%)   
  Provided care for family/friends: n (%)                                                                                                  *P*=0.28                                                                             *P*=0.12                               *P*=0.56                               *P*=0.19                               *P*=0.39
   No                                                                                          15 (3.1%)                464 (96.9%)                                     76 (15.9%)                    403 (84.1%)                           22 (4.6%)    455 (95.4%)               13 (2.7%)    467 (97.3%)               37 (7.8%)    440 (92.2%)   
   Yes                                                                                         23 (4.4%)                495 (95.6%)                                     102 (19.7%)                   416 (80.3%)                           20 (3.9%)    498 (96.1%)               8 (1.5%)     514 (98.5%)               33 (6.4%)    486 (93.6%)   
  Level of care: n (%)                                                                                                                     *P*=0.40                                                                             *P*=0.12                               *P*=0.68                               *P*=0.43                               *P*=0.56
   No                                                                                          1 (1.7%)                 58 (98.3%)                                      6 (10.2%)                     53 (89.8%)                            3 (5.2%)     55 (94.8%)                2 (3.4%)     57 (96.6%)                3 (5.1%)     56 (94.9%)    
   Yes                                                                                         36 (3.8%)                900 (96.2%)                                     170 (18.2%)                   766 (81.8%)                           38 (4.1%)    897 (95.9%)               18 (1.9%)    923 (98.1%)               66 (7.1%)    869 (92.9%)   
  Self-rated health (from 1= very bad to 5= very good): mean (SD)                              3.7 (1.0)                3.6 (0.9)          *P*=0.82                     3.8 (0.9)                     3.6 (0.9)                 *P*\<0.05   3.7 (0.9)    3.6 (0.9)     *P*=0.65    3.7 (1.0)    3.6 (0.9)     *P*=0.66    3.5 (1.0)    3.6 (0.9)     *P*=0.24
  Involvement in the issue of need for care (from 1= very little to 5= very much): mean (SD)   2.8 (1.7)                2.9 (1.4)          *P*=0.82                     3.0 (1.5)                     2.9 (1.4)                 *P*=0.22    2.9 (1.5)    2.9 (1.4)     *P*=0.95    2.4 (1.3)    2.9 (1.4)     *P*=0.14    2.6 (1.6)    2.9 (1.4)     *P*\<0.10

**Note:** Comparisons between the two groups were done using *t*-test and chi-square procedures.

###### 

Predictors of preferences for autonomy in long-term care: results of multiple logistic regressions (for each outcome measure: 0= low preferences; 1= high preferences)

  Independent variables                                                             Shared decision-making                                        Choice for foods                                                       Bedtime and sleep duration                                               Decent and sanitary housing                                      Customized living space
  --------------------------------------------------------------------------------- ------------------------------------------------------------- ---------------------------------------------------------------------- ------------------------------------------------------------------------ ---------------------------------------------------------------- ------------------------------------------------------------------
  Age                                                                               0.98 (0.93--1.03)                                             0.98 (0.95--1.00)                                                      0.95 (0.90--1.00)[\*](#tfn4-ppa-12-071){ref-type="table-fn"}             1.02 (0.95--1.09)                                                0.98 (0.94--1.02)
  Sex (Ref: male)                                                                   0.75 (0.34--1.64)                                             1.31 (0.88--1.95)                                                      1.03 (0.47--2.27)                                                        2.17 (0.72--6.56)                                                2.49 (1.38--4.50)[\*\*](#tfn5-ppa-12-071){ref-type="table-fn"}
  Living situation (Ref: living with partner or spouse)                             1.14 (0.54--2.42)                                             0.67 (0.46--0.98)[\*](#tfn4-ppa-12-071){ref-type="table-fn"}           0.91 (0.43--1.95)                                                        0.94 (0.34--2.61)                                                1.11 (0.63--1.96)
  West and East Germany (Ref: East Germany)                                         0.57 (0.19--1.66)                                             0.96 (0.60--1.53)                                                      1.56 (0.69--3.52)                                                        0.19 (0.02--1.64)                                                1.44 (0.76--2.70)
  Apprenticeship, full-time vocational school (Ref: without a vocational degree)    1.41 (0.37--5.41)                                             1.07 (0.55--2.09)                                                      0.75 (0.20--2.86)                                                        2.31 (0.42--12.79)                                               0.64 (0.22--1.87)
  Professional school or trade and technical school for vocational education        0.85 (0.22--3.29)                                             0.80 (0.40--1.59)                                                      0.78 (0.19--3.25)                                                        10.82 (0.66--177.20)[+](#tfn3-ppa-12-071){ref-type="table-fn"}   1.14 (0.36--3.64)
  University, university of applied sciences, school of engineering                 0.85 (0.21--3.41)                                             1.22 (0.59--2.51)                                                      0.76 (0.17--3.28)                                                        0.85 (0.15--4.66)                                                1.08 (0.35--3.36)
  German born (Ref: no)                                                             1.48 (0.50--4.41)                                             1.92 (1.11--3.32)[\*](#tfn4-ppa-12-071){ref-type="table-fn"}           1.08 (0.31--3.82)                                                        1.42 (0.38--5.29)                                                3.68 (1.92--7.07)[\*\*\*](#tfn6-ppa-12-071){ref-type="table-fn"}
  Children (Ref: no children)                                                       2.05 (0.92--4.61)[+](#tfn3-ppa-12-071){ref-type="table-fn"}   0.86 (0.53--1.40)                                                      2.22 (1.01--4.86)[\*](#tfn4-ppa-12-071){ref-type="table-fn"}             1.04 (0.31--3.45)                                                1.27 (0.63--2.55)
  Status of health insurance (Ref: statutory health insurance)                      0.45 (0.19--1.06)[+](#tfn3-ppa-12-071){ref-type="table-fn"}   0.80 (0.49--1.30)                                                      1.23 (0.41--3.66)                                                        0.90 (0.32--2.57)                                                0.92 (0.44--1.90)
  Provided care for family/friends (Ref: no)                                        0.55 (0.26--1.15)                                             0.86 (0.60--1.23)                                                      1.47 (0.71--3.03)                                                        1.01 (0.40--2.57)                                                0.82 (0.48--1.39)
  Level of care (Ref: no)                                                           0.92 (0.20--4.27)                                             0.62 (0.26--1.47)                                                      0.72 (0.16--3.31)                                                        2.55 (0.45--14.44)                                               0.56 (0.13--2.34)
  Self-rated health (from 1= very bad to 5= very good)                              1.38 (0.94--2.02)                                             0.78 (0.64--0.95)[\*](#tfn4-ppa-12-071){ref-type="table-fn"}           0.98 (0.67--1.45)                                                        1.10 (0.68--1.79)                                                1.09 (0.82--1.45)
  Involvement in the issue of need for care (from 1= very little to 5= very much)   1.21 (0.93--1.56)                                             0.92 (0.81--1.04)                                                      0.95 (0.74--1.22)                                                        1.36 (0.96--1.92)[+](#tfn3-ppa-12-071){ref-type="table-fn"}      1.20 (0.99--1.45)[+](#tfn3-ppa-12-071){ref-type="table-fn"}
  Constant                                                                          115.65 (0.28--48,301.93)                                      143.70 (5.89--3,507.38)[\*\*](#tfn5-ppa-12-071){ref-type="table-fn"}   1,105.87 (2.69--454,533.52)[\*](#tfn4-ppa-12-071){ref-type="table-fn"}   0.50 (0.00--1,178.84)                                            6.56 (0.05--833.79)
  Observations                                                                      978                                                           978                                                                    976                                                                      983                                                              978
  Pseudo *R*^2^                                                                     0.06                                                          0.03                                                                   0.04                                                                     0.12                                                             0.08

**Notes:** Odds ratios are reported with 95% confidence intervals in parentheses.

*P*\<0.10,

*P*\<0.05,

*P*\<0.01, and

*P*\<0.001.

**Abbreviation:** Ref, reference.
